Growth and characteristics of rural industrialization in Iowa by Center for Agricultural and Rural Development, Iowa State University et al.
CARD Reports CARD Reports and Working Papers
7-1975
Growth and characteristics of rural industrialization
in Iowa
Center for Agricultural and Rural Development, Iowa State University
Shyamal Roy Chowdhury
Iowa State University
Earl O. Heady
Iowa State University
Robert W. Crown
Iowa State University
Follow this and additional works at: http://lib.dr.iastate.edu/card_reports
Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
and the Rural Sociology Commons
This Book is brought to you for free and open access by the CARD Reports and Working Papers at Iowa State University Digital Repository. It has been
accepted for inclusion in CARD Reports by an authorized administrator of Iowa State University Digital Repository. For more information, please
contact digirep@iastate.edu.
Recommended Citation
Center for Agricultural and Rural Development, Iowa State University; Chowdhury, Shyamal Roy; Heady, Earl O.; and Crown, Robert
W., "Growth and characteristics of rural industrialization in Iowa" (1975). CARD Reports. 58.
http://lib.dr.iastate.edu/card_reports/58

GROWTH AND CHARACTERISTir.S OF RURAL 
INDUSTRIALIZATION IN IOWA 
by 
Shyamal Roy Chowdhury 
Earl 0. Heady 
Robert W. Crown 
Center for Agricultural and Rural Development 
578 East Hall 
Iowa State University 
CARD Report 58 
Ames, Iowa 
July 1975 
i 
PREFACE 
Industrialization is one means by which rural communities can 
realize greater employment and family incomes. It provides economic 
growth for rural areas when it more than offsets the reductions in farm 
employment that result from the ongoing mechanization and capitalization 
of agriculture. But in other cases rural industrialization may only 
slow down the rate at which a community is economically deteriorating. 
Though rural industrialization may contribute to rural development, it 
is by no means a cure-all. 
This report examines the pattern and growth of industries in rural 
Iowa during the 1960-1970 decade. Attention also is given the rural 
community's preference for industrialization. 
The Authors 
ii 
TABLE OF CONTENTS 
Page 
PREFACE ....................... o •• o •••••••••••••••••• 0 0 • • • • • • i 
I. INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Industrialization ............... 0....................... 1 
Stratification of communities by their resource .... 
bases ... o •••••••••••• o • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 
Stratification of communities by their objectives.. 4 
Objectives and Plan of the Study ·····o·················· 5 
II. DATA, CONCEPTS, AND DEFINITIONS ......... o • • • • • • • • • • • • • • • • • • • 7 
Coding of Variables . o o. o ....... o........................ 7 
Size of firms ...................................... 7 
Size of towns ...................................... 8 
Town and county codes ....•.... o • • • • • • • • • • • • • • • • • • • • 9 
Industry classification ·••o························ 9 
State planning board regions 9 
Metropolitan and Nonmetropo1itan, Rural and Urban....... 11 
Metropolitan and nonmetropolitan ................... 11 
Nonmetropolitan county ···················o······ 11 
Metropolitan county . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Nonmetropolitan areas . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Metropolitan areas ...................... o....... 11 
iii 
Page 
Rural and urban . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Rural county . . • . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . 13 
Semi-Rural county............................... 13 
Urban county . • • • . . . • . . . . . . . • • . . . . . . . . . . . . . . . . . . . 13 
Urban areas . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 13 
Rural areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Economic Variables . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 13 
All employees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Value added in industries....................... 15 
Capital......................................... 16 
III. IOWA'S POPULATION AND MIGRATION TRENDS...................... 17 
Population and Migration Trends in Counties............. 17 
Trends in all counties............................. 17 
Trends in metropolitan and nonmetropolitan counties. 29 
Population and Migration Trends in SPB Areas............ 30 
Rural-urban trends of SPB areas.................... 32 
Population Trends in Different Communities.............. 33 
IV. IOWA'S RURAL INDUSTRIALIZATION EXPERIENCE................... 36 
The Diffusion of Firms in Iowa. . . . . . . . . . . . . . . . . . . . . . . . . . 37 
Distribution by firm-size and SPB area............. 37 
Distribution by town-size and SPB area............. 44 
The Diffusion of Enterprises in Iowa.................... 49 
Tendencies in Iowa's Industrial Experience.............. 61 
V. PRODUCTION FUNCTIONS OF MANUFACTURING INDUSTRIES............ 63 
Production functions without firm-size and yearly effects 63 
Production functions with yearly effects ............... 66 
iv 
Page 
Production functions with firm-size effects............. 67 
VI. RURAL COMMUNITY'S PREFERENCE FOR INDUSTRIALIZATION......... 74 
VII. POLICY IMPLICATIONS. . . . . • . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . 89 
VIII. SUMMARY. . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 9 3 
BIBLIOGRAPHY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
APPENDIX. INDUSTRY CLASSIFICATION 
I. INTRODUCTION 
This study focuses on various aspects of industrialization in rural 
Iowa during the decade of 1960-1970. The structure and growth of industries 
that have spread into various community sizes and regions of rural areas 
are analyzed in detail. Based on the findings, certain policy measures are 
suggested concerning rural industrialization as an instrument for rural 
development. 
Industrialization 
Any rural development plan that ignores employment and income is 
likely to be futile. Plans such as new cities in rural areas for population 
redistribution, environmental improvement through Soil Conservation Service 
(SCS) activities, improved human sanitation and services through Farmers Home 
Administration (FHA), and federal revenue sharing can improve the quality of 
rural life, but they will not solve the core employment problems. People 
will continue to leave rural areas so long as jobs and economic opportunities 
are lacking. On the other hand, creation of additional employment opportu-
nities can solve many of the ills of the rural communities. The appeal 
for bringing industry to rural towns is great, either as a means of popu-
lation stabilization or growth and to lead to new rounds of progress through 
strengthening of the export base of the community. Today, state and community 
leaders, and the commissions they form, function to promote the apparent 
competitive and comparative advantages of their own jurisdictions. Rural 
industrialization may be the answer for some rural communities that are facing 
1 
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economic decline. Certainly, industrialization is an important instrument 
for jobs and incomes. But not all problems of rural communities can be 
solved by industrialization. To concentrate all resources on rural industri-
alization as it is encouraged by existing economic structure and forces 
mainly will extend opportunities and welfare for those larger towns which 
already are favorably placed by location, public investments, transportation 
facilities, and existing industry and which serve as a magnet for raw 
material, labor, and financial services and supplies. Often, rural community 
development and industrialization are used as synonyms. Yet, it is a fact 
that not every small country town has opportunities for industrialization, 
and they will be misled if told otherwise. 
Rural communities are not a homogeneous lot. They differ in their 
objectives and resource bases. Stratification of these characteristics is 
an important prerequisite to creating a rural development or industrialization 
plan that is best for them. 
Stratification of communities by resource bases 
If all rural communities were endowed with the resource bases which 
firms seek in locating their plants, the process of industrialization would 
be rather easy. Unfortunately, it is not so. There are many communities 
which desire to have industries in their jurisdictions but will not realize 
these goals because of the lack of resources. Heady classified rural 
communities in three major groupings according to their resource bases [18]. 
Endowed communities possess the characteristics of location, leaders 
who can generate local support for an industrial park, improved water and 
sewer facilities, a labor force adapted to industry needs, transportation 
3 
facilities, closeness to larger urban centers of greater cultural scope. 
These communities, while still exceeding the number of potential plants to 
be located, do have hope through industrialization by an outside firm and 
capital inflow. 
Bootstrap communities possess none of the above characteristics and 
seldom see the advance teams of the nonlocal firm scouting for a plant 
location. There are many more bootstrap than endowed rural communities. 
Also, their problems are more complex and the communities are more difficult 
to help through a rural development program. So far, regardless of their 
intense needs, the concept of rural development has been much less about 
them and more about the endowed communities. If bootstrap communities get 
industrialization, it frequently will be because of the imagination or luck 
of a local individual or small group that strikes upon a successful product 
and can corral the necessary capital. He probably will do so regardless of 
the town's water and sewer facilities, the "not perfect" transportation 
system, and the distance of the locality from a city where management can 
"duck in" occasionally for "extended cultural participation." This set 
of circumstances----the person, town, and capital----are much more difficult 
to identify and help than are the endowed communities. If these communities 
"make it," it generally will "be on their own," rather than through an out-
side firm that exports management and capital to them by means of a plant 
relocation. 
Purely agricultural communities lack the above endowments and are not 
blessed with the local free lancer who starts up on his own. This group 
includes the majority of typical rural communities. Income of their citizens 
4 
may be increased more through a restructuring of farms into more efficient 
units and the training and transfer of workers for employment elsewhere. 
Their welfare also can be increased through reorganization of public ad-
ministrative units and services to provide better products at lower cost, 
through publicly or privately initiated delivery systems which improve the 
quality of services and similar reorganization. Largely, their long-run 
answer is in restructuring of the community to a declining resource base 
rather than restructuring to meet industrial growth. Their salvation is 
intervention of outside state or federal governmental entities. 
Stratification of communities by their objectives 
It is not certain, of course, that all rural communities desire 
industrialization or industries of a homogeneous type. Certainly a growing 
number of them do not want "just any industry," as reflected by the number 
of Midwest communities which have taken legal or other action to prevent 
location of air or water-polluting industries. Even where communities seek 
to have industries in their jurisdictions, it is important to know of their 
preferences for the type of industry, size of plant, labor utilization 
(whether capital intensive or labor intensive) and labor composition (males 
or females). In a survey of 115 Iowa communities, Kaldor and Dahlke found 
that the desired characteristics of locating industry were that the industry 
be odorfree, nonpolluting, several small firms rather than one large firm, 
and offer employment especially to women [31]. 
It is possible that for the majority of truly rural communities 
(especially those lacking the particular characteristics sought by firms) 
rural industrialization is lower in priority than simply maintaining the 
5 
present level of economic activity and employment. A large number of rural 
groups are highly concerned about the decay of their community, but for some 
this concern is as much to arrest the decay as it is to add large plants 
and industries. The needs, interests, and objectives of rural communities 
certainly have a broad range. States--yes, there is a consistency of 
interest among them--want more industry. But we cannot be sure that this 
interest encompasses the goals of the majority of truly rural communities. 
As a step underlying the efforts to bring industrialization to more rural 
communities, it is important to know much more about goals and attitudes of 
rural communities toward developmental ends, generally, and industrial 
growth, specifically. Little is known about the desires, values, and goals 
of individual community groups in these respects. The interests of the 
community can be quite different from the interests of (a) the expanding firm 
seeking low cost raw materials and labor, (b) the state development commissions 
charged with the responsibility of bringing more industry to a state, and 
(c) the national leader serving as the proponent of a massive but clearly 
undefined and currently unidentifiable rural development program. 
Objectives and Plan of the Study 
The overall objective of this study is to examine the pattern, mix, 
and growth of industrialization in rural Iowa from 1960-1970. Another 
important objective is to identify those communities which possibly were 
bypassed by the process of rural industrialization in the last decade and 
which need programs other than industrialization. To fulfill the above 
objectives, the study is divided into several sections: 
6 
a) Population and migration trends in counties and regions are 
analyzed extensively. 
b) Iowa's rural industrialization experience in the last decade, 
a net result of interacting decisions both on the part of 
communities and the Iowa Development Commission, will be ana-
lyzed. The analysis of trends of firms and enterprises in 
different regions and counties of Iowa will be conducted to 
judge the developmental impacts of industrialization. 
c) Production functions based on national figures for major 
industries of Iowa will be estimated to give a preliminary 
idea about labor utilization in the process of industrialization 
in Iowa. Further studies are comtemplated to get a clearer 
view about the production functions and implications, parti-
cularly for the industries that have moved to rural Iowa. 
d) A survey conducted in northern Iowa will show some interesting 
features about the community individual's view of how the 
public expenditure should be allocated among different welfare 
items. 
e) A final section will include policy implications and a summary. 
In the first section, the potential of rural industrialization is 
discussed and the objectives and plan of the study are given. In the 
second section the relevant concepts and definitions are presented. In 
the next two sections Iowa's population and migration trends and industri-
alization experiences in the last two decades are analyzed. The fifth and 
sixth sections focus on production function estimates and the survey results. 
The final two sections contain policy implications and a summary. 
II. DATA, CONCEPTS, AND DEFINITIONS 
This study is based on data from secondary sources such as: the 
Directory of Iowa Manufacturers [21, 22, 23, 24, 25], the U.S. Census of 
Manufacturers [58, 59, 60, 61], the U.S. Annual Survey of Manufacturers 
[57], the U.S. Statistical Abstract [66], the U.S. Census of Agriculture 
[62, 63, 64, 65, 67, 68], and the U.S. Census of Population [69, 70). 
Besides these main sources, data from population and other studies by 
Chang [4], Tait and Johnson [55], Crown [7], and the Iowa State University, 
North Iowa Area Development [NIAD] Area Extension Office [7] are used. 
Coding of Variables 
Size of firms 
Firms in Iowa are classified in these categories, based on the 
Directory of Iowa Manufacturers [21, 25]: 
Size of firm Number of employees 
A 1-20 
B 21-50 
c 51-100 
D 101-250 
E 251-500 
F 501-1,000 
G over-1,000 
7 
8 
Size of towns 
Town size is indicated by the average 1970 population. The following 
town sizes are used in the study: 
Size of town Population 
1 under 1,000 
2 1,000-2,499 
3 2,500-4,999 
4 5,000-9,999 
5 10,000-14,999 
6 15,000-24,999 
7 25,000 or over 
Most Towa towns have a population of less than 25,000. Only 16 
towns had a population of 25,000 or more in 1970. They are: 
Town County 
Ames Story 
Burlington Des Moines 
Cedar Falls Black Hawk 
Cedar Rapids Linn 
Clinton Clinton 
Council Bluffs Pottawattamie 
Davenport Scott 
Des Moines Polk 
Dubuque Dubuque 
Fort Dodge Webster 
Iowa City Johnson 
Marshalltown Marshall 
Mason City Cerro Gordo 
Ottumwa Wapello 
Sioux City Woodbury 
Waterloo Black Hawk 
9 
Town and county codes 
Towns and counties are coded according to their alphabetical order. 
Industry classification 
Industries are classified according to the U.S. Standard Industrial 
Classification (S.I.C.). A full description of the S.I.C. industries is 
given in the Appendix. 
State planning board regions 
Sixteen planning and administrative areas commonly known as State 
Planning Board Regions (SPB) were implemented in 1967 by the state Office 
for Planning and Programming [43]. Recently, small revisions have been 
made with respect to two regions. The boundaries of the regions are shown 
in Figure 1. These regions have been designed to meet existing and future 
needs for: 
1. A common geographic base for the planning, coordination, and 
administration of state services and programs. 
2. A base for regional planning, programming, and development 
through the identification of common problems, goals, and 
opportunities at the regional level, and through the inte-
gration of state and local development policies and goals. 
3. A base for the greatest utilization of local resources through 
the identification and use of the most appropriate state and 
federal programs. 
4. Subunits of a statewide information system. 
The following types of services are to be located in the 16 regional 
centers: 
1. Those services that require frequent contact between the citizen 
and the state agency providing the services; especially the young 
the elderly, or the indigent. 
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2. Those state services whose effectiveness is strongly in-
fluenced by face-to-face contact with the citizens; e.g., 
those related to human resource development, such as vo-
cational rehabilitation, health services, employment 
services, parole services, etc. 
3. Those state services whose utility is dependent upon 
tightly-knit, area-wide cooperation and coordination. 
Metropolitan and Nonmetropolitan, Rural, and Urban 
Our emphasis is on rural areas in Iowa. Hence, we clarify the 
meaning of rural area and rural county, nonmetropolitan area and non-
metropolitan county, as terms used in this study. In general, a rural 
area is any community and its surrounding territory that depends sub-
stantially upon agriculture for its economic existence. For this study, 
we use the following definitions: 
Metropolitan and nonmetropolitan 
Nonmetropolitan county A nonmetropolitan county is one in 
which no town had a population of 25,000 or more in 1970. 
Metropolitan county Any county which is not a nonmetropolitan 
county is a metropolitan county. A metropolitan county had one or more 
towns with a population of 25,000 or greater in 1970. 
Of the 99 counties in Iowa, 15 are metropolitan counties and 84 
are nonmetropolitan counties. Nonmetropolitan and metropolitan counties 
are shown in Figure 2. 
Nonmetropolitan areas A nonmetropolitan area includes all 
those communities with less than 25,000 inhabitants. 
Metropolitan areas All areas not included in the nonmetropolitan 
areas will be classified as metropolitan areas. 
D
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Rural and urban 
Rural county Counties that had no incorporated places of 
2,500 or more in 1970 are called rural counties. 
Semi-rural county The counties where over 50 percent but 
less than 100 percent of the population in 1970 lived in rural areas 
are called semi-rural counties. 
Urban county Counties where over 50 percent of the 1970 
population lived in urban areas are called urban counties. 
Urban areas Urban areas comprise all areas where people 
live in communities with 2,500 inhabitants or more in 1970. 
Rural areas ' All areas not included in the urban areas are 
classified as rural areas. 
Figure 3 shows counties by this rural-urban classification. 
Economic Variables 
Variables used in later sections to estimate production functions 
for various industry groups are defined in this section. The regressjon 
estimates can provide useful information on labor utilization and em-
ployment content in rural industrialization. 
All employees 
The category "all employees" comprises all full-time and part-time 
employees on the payrolls of operating manufacturing establishments, who 
worked or received pay for any part of the pay period ended nearest the 
15th of the months specified on the report form. Included are all persons 
on paid sick leave, paid holidays, and paid vacation during these pay 
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15 
periods; excluded are members of the armed forces and pensioners carried 
on the active rolls but not working during the period. Officers of 
corporations are included as employees; proprietors and partners of unin-
corporated firms are, however, excluded from the total. 
Value added in industries 
This measure is derived by subtracting the cost of materials, 
supplies, containers, fuel, purchased electric energy, and contract work 
from the value of shipments of manufacturing establishments. It avoids, 
therefore, the duplication in the value of shipments figure which results 
from the use of products of some establishments as materials by others. 
It is considered to be the best value measure available for comparing the 
relative economic importance of manufacturing among industries and geo-
graphic areas. 
Value added by manufacture should not be confused with "national 
income originating in manufacturing," as presented in the national income 
estimates compiled by the Office of Business Economics, U.S. Department of 
Commerce. The latter measure is the sum of factor costs incurred by an 
industry in production. It excludes, in addition to cost of materials, 
such other costs as depreciation charges, state, and local taxes (other 
than corporate income taxes), allowance for bad debts, and purchases of 
services from nonmanufacturing enterprises, such as contract costs in-
volved in maintenance and repair, services of development, and research 
firms, services of engineering and management consultants, advertising, 
telephone and telegraph expense, insurance, royalties, and patient fees. 
16 
It is, therefore, more of a "net" concept of value added than that used in 
the Census of Manufacturers. 
Capital 
The gross book value of depreciable assets is taken as a measure 
of capital. Included in the gross book value are all buildings, other 
structures, machinery, and equipment. The years for which gross book 
value were not available, we added capital expenditures and adjusted for 
depreciation with a reasonable, assumed depreciation rate. 
III. IOWA'S POPULATION AND MIGRATION TRENDS 
Iowa has experienced rapid shifts in its population distribution in 
the last two decades. Technological progress in agriculture reduced the 
number of farms and the farm population. While population declined rapidly 
in the predominantly rural areas, a trend toward urbanization and the 
creation of large metropolitan areas has been underway. These shifts in 
population distribution have had a significant impact on Iowa's communities. 
In this section we show population and migration trends by counties, 
SPB areas, nonmetropolitan, metropolitan, rural, and urban regions. This 
knowledge can help guide adoption of appropriate policy measures for in-
dustrialization or other means of community enhancement for specific counties 
or geographical areas. 
Population and Migration Trends in Counties 
Trends in all counties 
The 1950-1970 population and migration trends for each county in 
Iowa are presented in Table 1. Net migration is computed by using the 
following identity: 
where: 
pt = population at time t 
Bt = number of births between t-1 and t 
Dt = number of deaths between t-1 and t 
N = net migration between t-1 and t t 
17 
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Percent net migration is calculated as: 
Percent net 
X 100 
migration (2) 
Of the 99 counties only six had in-migration between 1950 and 1960 
and seven had in-migration between 1960 and 1970. Signifirant changes 
have occurred in population trends of counties during llw past two decades. 
During 1950-60, 41 counties increased in population while "iH dPclinc_·d. 
From 1960 to 1970 only 25 counties increasc_•d in popul.rti<ln \vhilt• 74 !tad 
a population decreasl~. Figures 4 and 5 ,,ftnw the migr.1t. i()n in 'ount i(·~; 
of Iowa in 1950-60 and 1960-70. Figures 6 and 7 s!tuw Ull! populdtion 
trends in counties of Iowa in 1950-60 and 1960-70. 
Table 2. Population trends of Iowa <.:ount ies, 1950-19/0. 
----------------- ----------- ------- -- .. -- - - . - --- ---------- . - - - - -
Percent change 
Over 10% increase 
0-10% increase 
0-10% decrease 
Over 10% decrease 
TOTAL 
1950-1960 
Number of counti,·sa 
12 
2<_..! 
l 5 
99 
aCa1culated from Table l. 
l%0-1970 
Nurubt_· r of court L i 1':; a 
I q 
) I 
!I 
9<_-.l 
The percentage changes in population .. r count i.Ps for 1.CJ6fi--tfl70 
ranged from an increase of 'l4.ll percent i.n .Juhnson county to<~ di'l·lirrc 
of 19.4 percent in Ringgol.d county (Tab1t• 2). 
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Counties showing the greatest population increase during 1960-1970 
were located in eastern and central Iowa. In eastern Iowa, Johnson, 
Scott, Linn, and Dubuque counties increased more than 10 percent in popu-
lation. With the exception of Johnson county in which public growth of 
the University of Iowa influenced the population increase, the industrial 
growth of Davenport, Cedar Rapids, and Dubuque influenced the population 
increases in these counties. 
In central Iowa, Warren and Story counties experienced increases of 
more than 10 percent in population. A major factor affecting Story 
county's increase has been the public growth of Iowa State University, 
while the proximity of Warren county to the industrial area of Des Moines 
has influenced its growth rate. Polk county, containing Iowa's largest 
city, had a population growth rate of 7.4 percent during the 1960-1970 
decade. 
Most counties experiencing population growth had a population center 
greater than 25,000 or were located adjacent to counties with large urban 
centers. One rural county, Sioux, had a growth rate of 6.1 percent. The 
growth in manufacturing employment during the past decade in Sioux county 
contributed to its population growth. 
Approximately 75 percent of Iowa's counties declined in population 
during the 1960-1970 period. Ringgold County experienced the sharpest 
decline, 19.4 percent, followed by Adams, 15.3 percent; Osceola, 15.0 percent; 
Taylor, 14.6 percent; Franklin, 14.3 percent; and Wayne, 14.2 percent. 
Generally, the rural counties in southern, western, and northern Iowa de-
clined in population during the period of 1960-1970. The two southermost 
29 
tiers of counties experienced the sharpest declines in population. The 
decline in agricultural employment in rural counties without an offsetting 
increase in employment in other sectors has resulted in out-migration from 
rural counties. 
Trends in metropolitan and nonmetropolitan counties 
Table 3 presents the population trends in metropolitan and non-
metropolitan counties, 1950-70. 
Table 3. Population trends in metropolitan and nonmetropolitan 
counties, 1950-1970 
Types of counties 
Metropolitan 
Population 
% of State total 
% change 
Nonmetropolitan 
Population 
% of State total 
% change 
State 
Population 
% change 
1,095,827 
41.81 
1,525,246 
58.19 
2,621,073 
a Calculated from table 1. 
Year 
1,262,247 
45.77 
15.19 
1,495,290 
54.23 
-1.96 
2,757,537 
5.21 
1,384,085 
49.00 
9.65 
1,440,292 
51.00 
-3.68 
2, 824,377 
2.42 
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The population living in metropolitan counties increased be-
tween 1950 and 1970. In 1950, 41 percent of Iowa's population lived 
in metropolitan counties, whereas in 1970, 49 percent lived in 
metropolitan counties. 
In contrast, the nonmetropolitan counties counties con-
tinued to decline in both total population and the proportion of the 
state total. In 1950, nearly 58 percent of Iowa's population lived 
in norunetropolitan counties, while only 51 percent resided in non-
metropolitan counties in 1970. This reflects a continued trend to-
ward urbanization in Iowa. 
Population and Migration Trends in SPB Areas 
Table 4 shows the population and net migration trends for each 
of the SPB areas between 1950-1970. The net migration for any area is 
calculated in the following way. 
Let there be n counties in a particular area. 
Let 
i p 
t 
B i 
t 
D i 
t 
population in the county i in the area at time t 
number of births in the county i within the area 
between t-1 and t 
number of deaths in the county i within the area 
between t-1 and t 
i=l, ••• ,n 
Then net migration Nt in the area between t-1 and t is given by 
(p 1 2 n (Pl n Nt t + pt + -- + pt ) - t-1 + -- + pt-1) 
- (B 1 + -- + B n) + (D 1 + -- + D n) 
t t t t 
(3) 
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Of the 16 SPB areas only one had in-migration between 1950-60 and 
two had in-migration between 1960-70. Area 10 (Cedar Rapids) had net 
in-migration in both decades. The growth of industry in that area accounts 
for the in-migration. Area 9 (Davenport) had in-migration between 1960-70 
because of the industrial development in the last decade. The areas where 
out-migration was considerably high are 1, 2, 3, 4, 5, 12, 14, and 15. 
One important thing that can be pointed out is that there is reduction in 
out-migration between 1960-70 compared to 1950-60 in most of the areas. 
Rural industrialization might be the reason for the decline in the out-
migration rates. 
Between 1950-1960, five areas had declines in their population, whereas 
during 1960-1970, nine areas had declines in their population. The declines 
in the population between 1960-1970 occurred mostly in northern and southern 
areas. Sharpest declines in population between 1960-1970 occurred in the 
Creston area followed by the Ottumwa area, the Carroll area, the Spencer 
area and the Fort Dodge area. The areas which had the sharpest declines in 
their population were mainly rural areas. 
The areas which were heavily urbanized and metropolitan in nature 
increased their population in the last two decades. Sharpest increase in 
population occurred in the Cedar Rapids area, followed by the Davenport 
area, Dubuque area, and Des Moines area. These were the areas which were 
very much urbanized and metropolitan. 
Rural-urban trends of SPB areas 
Table 5 presents the rural-urban population trends of SPB areas of 
Iowa. In 14 areas, the trend toward urbanization continued during the past 
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10 years, while the percentage of the people living in rural areas con-
tinued to decline. In the Dubuque area (8), the percentage of the popu-
lation classified as living in rural and urban areas during the past 
decade remained constant. In one area, Burlington (16), the percentage 
of the population classified as living in rural areas increased. The 
population of the major urban centers (Burlington, Fort Madison, and 
Keokuk) within the Burlington area declined during the past decade. 
More than 50 percent of the population lived in urban communities 
of 2,500 or more in half of the 16 areas. These areas were Sioux City 
(4), Waterloo (7), Dubuque (8), Davenport (9), Cedar Rapids (10), Des 
Moines (11), Council Bluffs (13), and Burlington (16). The Davenport area 
with 80.5 percent had the highest percentage living in urban communities. 
In eight areas, 50 percent or more of the population lived in 
rural communities. The areas were Decorah (1), Mason City (2), Spencer 
(3), Fort Dodge (5), Marshalltown (6), Carroll (12), Creston (14), and 
Ottumwa (15). The Decorah and Creston areas, with 77.8 percent and 77.5 
percent respectively, had the highest percentage of its population living 
in towns of less than 2,500 and the open country. 
Population Trends in Different Communities 
Population trends of incorporated communities according to size are 
presented in Table 6. The growth of Iowa's incorporated communities reflect 
the general movement of Iowa toward a more urbanized state. Generally, 
the larger urban and suburban communities have experienced a greater growth 
than Iowa's smaller communities. The only category of incorporated places 
which remained relatively constant in population was the incorporated 
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communities with less than 1,000 population. The trend in Iowa has been 
toward a greater concentration of population in urban communities. 
The population and migration trends in Iowa in the 1950-1970 period 
reveal some interesting features. Most of the counties, especially the 
nonmetropolitan ones, faced population decrease and out-migration, both 
between 1950-60 and 1960-70. Similarly, most of the SPB areas had out-
migration between 1950-60 and 1960-70. Compared to 1950-60, out-migration 
rates declined in 1960-70 in most of the rural counties and SPB areas. 
This slowing down of out-migration has happened probably due to a new vigor 
in the rural industrialization process or better farm income or both. 
Specific counties or areas needing rural industrialization or other develop-
mental measures are the ones where rates of out-migration and population 
decrease were still high and did not slow down appreciably. Generally, 
rural areas and counties in the west, extreme north, and south were the 
worst sufferers in terms of population decline and out-migration. 
IV. IOWA'S RURAL INDUSTRIALIZATION EXPERIENCE 
Iowa's industrialization experience in the 1960-1970 decade is 
particularly important for this study. The Iowa Development Commission, 
local promoters, outside firms, and community individuals all have ob-
jectives toward industrialization, not all of them different. The process 
of rural industrialization that materialized in the last decade is the 
result of interacting decisions of these interested groups. 
The analysis presented here covers trends and growth of industries 
in SPB areas and the industrial structure of industrialization. Based on 
this analysis a set of policy measures will be suggested. 
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The Diffusion of Firms in Iowa 
Distribution by firm size and SPB area 
Between the years 1960-61 and 1971-72, the number of manufacturing 
firms in operation in Iowa increased by about 8 percent (from 3,675 to 
3,977). Firms located in places of less than 25,000 population increased 
in number over the same time period by about 16.2 percent (2,399 to 2,787) 
but the number of firms located in places of over 25,000 population de-
clined by about 6.8 percent (1,276 to 1,189). For the state as a whole, 
the distribution of firms, when classed by the number of employees, remained 
relatively unchanged by the additions, which means that proportionally as 
many small firms were added as large firms (see Tables 7 and 8). Firms of 
all sizes were added in places of under 25,000 population, but proportionally 
more larger firms were added. Thus the distribution of firn1s in places of 
under 25,000 tended to level off somewhat over the decade. By contrast, 
the places with over 25,000 population lost firms in all size classes but 
one (the class with between 251 and 500 employees) and lost proportionally 
more of the smaller firms than the larger firms. The result is that the 
distribution of firms of various sizes, the relative share of firms in 
places under 25,000 grew for all sizes of firms. The majority of larger 
firms (firms with over 250 employees) were still to be found iu the places 
with more than 25,000 persons but with a rising share of these firms being 
found in the smaller places. Indeed, the majority of firms employing betwePn 
51 and 100, and 501 and 1,000 persons were found in places of undc~r :>.r;,OOO 
in 1971-72, which contrasts with the majority of these firms hl'ing in I'Lilces 
of over 25,000 in 1960-61. 
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Table 7. Distribution of industries in Iowa by firm-size and SPB area, 
1960-61a 
Finn-~ize 
R . b 
A B c 
SPB area eg1.on No. % No. % No. io 
Nonmetro 131 82.91 17 10.76 7 4.43 
1 Metro 
Nonmetro 157 86.74 11 6.08 7 3.87 
2 Metro 40 59.70 16 23.88 4 5.97 
Nonmetro 170 84.16 17 8.42 8 3.96 
3 Metro 
Nonmetro 135 83.33 16 9.88 8 4.94 
4 Metro 73 51.05 35 24.48 15 10.49 
Nonmetro 120 80.00 15 10.00 10 6.67 
5 Metro 19 40.43 5 10.64 11 23.40 
Nonmetro 114 74.03 17 11.04 9 5.84 
6 Metro 
Nonmetro 136 77.71 27 15.43 5 2.96 
7 Metro 74 54.01 31 22.63 14 10.22 
Nonmetro 59 80.82 8 10.96 4 5.48 
8 Metro 47 54.02 18 20.69 8 9.20 
Nonmetro 80 60.15 26 19.55 11 8.27 
9 Metro 71 48.97 28 19.31 17 11.72 
Nonmetro 161 83.85 18 9.38 9 4.69 
10 Metro 93 53.14 35 20.00 12 6.86 
Nonmetro 166 73.45 32 14.16 17 7.52 
11 Metro 161 52.27 71 23.05 39 12.66 
Nonmetro 106 78.52 18 13.33 3 2.22 
12 Metro 
Nonmetro 109 77.86 18 12.86 6 4.29 
13 Metro 35 60.34 11 18.97 3 5.17 
Nonmetro 36 80.00 6 13.33 1 2.22 
14 Metro 
Nonmetro 115 68.86 31 18.56 10 5.99 
15 Metro 23 53.49 11 25 .ss 4 9.30 
Nonmetro 70 66.04 17 16.04 5 4. 72 
16 Metro 25 37.88 16 24.24 10 15.15 
Nonmetro 1,865 77.74 294 12.26 120 5.00 
Iowa Metro 661 51.80 277 21.71 137 10.74 
Iowa All firms 2,526 68.60 571 15.60 257 7.00 
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Table 7. continued 
Firm-size 
D E F G ·. All firms 
No. % No. % No. % No. % No. % 
3 1.90 158 100.00 
4 2.21 1 .55 1 .55 181 100.00 
4 5.97 2 2.99 1 1.49 67 100.00 
5 2.48 2 .99 202 100.00 
3 1.85 162 100.00 
11 7.69 5 3.50 3 2.10 1 .70 143 100.00 
4 2.67 1 .67 150 100.00 
9 19.15 2 4.26 1 2.13 47 100.00 
11 7.14 1 .65 1 .65 1 .65 154 100.00 
5 2.86 2 1.14 175 100.00 
10 7.30 ) 3.65 1 .73 2 1.46 137 100.00 
1 1.37 1 1.37 73 100.00 
9 10.34 1 1.15 1 1.15 3 3.45 87 100.()0 
10 7.52 4 3.01 1 • 75 1 • 75 133 100.00 
15 10.34 8 5.52 2 1.38 4 2.76 145 100.00 
3 1.56 1 .52 192 100.00 
18 10.29 6 3.43 8 4.57 3 1. 71 175 100.00 
7 3.10 1 .44 2 .88 1 .44 2:.:5 100.00 
26 8.44 4 1.30 1 .32 6 1. 95 308 100.00 
7 5.19 1 .74 135 100.00 
5 3.57 2 1.43 140 100.00 
8 13.79 1 1.72 .)8 100.00 
2 4.44 45 100.00 
8 4.79 3 1.80 l.67 100.00 
3 6.98 2 4.1)5 43 100.00 
8 7.55 1 .94 4 3. 77 1 • 94 106 100.00 
9 13.64 3 4.55 2 3.03 1 1.52 66 100.00 
86 3.58 20 .83 8 .33 6 .25 2,399 100.00 
122 9.56 37 2.90 18 1.41 24 1.88 1,276 100.00 
208 5.80 57 1.60 26 0.70 30 0.80 3,675 100.00 
a Source: Directory of Iowa Manufactu~:ers (21). 
b Nonmetro = Nonmetropo1itan region. 
Metro ~ Metropolitan region. 
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Table 8. Distribution of industries in Iowa by firm-size and SPB area, 
1971-72a 
Firm-size 
Regionb 
A B c 
SPB area No. % No. % No. % 
Nonmetro 128 82.05 13 8.33 9 5. 77 
1 Metro 
Nonmetro 153 80.10 20 10.47 8 4.19 
2 Metro 21 43.75 14 29.17 6 12.50 
Nonmetro 176 80.00 22 10.00 9 4.09 
3 Metro 
Nonmetro 136 76.40 21 11.80 14 7.87 
4 Metro 59 49.58 27 22.69 13 10.92 
Nonmetro 146 77.66 27 14.36 8 4.26 
5 Metro 15 35.71 9 21.43 5 11.90 
Nonmetr 181 70.05 27 14.44 17 9.09 
6 Metro 
Non~ero 138 77.09 26 14.53 6 3.35 
7 Metro 74 56.49 30 22.90 7 5.34 
Nonmetro 57 80.28 8 11.27 4 .5.63 
8 Metro 47 47.47 28 28.28 9 9.09 
Nonmetro 80 56.34 25 17.61 16 11.27 
9 Metro 67 48.20 27 19.42 14 10.07 
Nomnetro 213 82.56 25 9.69 11 4.26 
10 Metro 84 52.17 30 18.63 13 8.07 
Nonmetro 224 72.26 49 15.81 20 6.45 
11 Metro 180 58.25 56 18.12 33 10.68 
Nonmetro 127 79.38 19 11.88 7 4.38 
12 Metro 
Nonmetro 121 79.08 23 15.03 1 .65 
13 Metro 30 63.83 8 17.02 3 6.38 
Nonmetro 49 72.06 9 13.24 5 7.35 
14 Metro 
Nonmetro 145 75.13 19 9.84 13 6.74 
15 Metro 18 48.65 9 24.32 5 13.51 
Nonmetro 94 70.15 8 5.97 8 5.97 
16 Metro 22 38.60 14 24.56 7 12.28 
Nonmetro 2,118 75.97 341 12.23 156 5.60 
Iowa Metro 617 51.89 252 21.19 115 9.67 
Iowa All firms 2,735 68.80 593 14.90 271 6.80 
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Tab,le 8. continued 
Firm-size 
D E F G All firms 
No. % No. % No. % No. % No. % 
6 3.85 156 100.00 
6 3.14 2 1.05 2 1. 05 191 100.00 
4 8.33 2 4.17 1 2.08 48 100.00 
9 4.09 2 .91 2 .91 220 100.00 
3 1.69 2 1.12 2 1.12 178 100.00 
13 10.92 6 5.04 1 .84 119 100.00 
5 2.66 1 .53 1 .53 188 100.00 
9 21.43 3 7.14 1 2.38 42 100.00 
7 3.74 2 1.07 1 .53 2 1.07 187 100.00 
7 3.91 1 .56 1 .56 179 100.00 
11 8.40 4 3.05 3 2.29 2 1.53 131 100.00 
2 2.82 71 100.00 
9 9.09 2 2.02 2 2.02 2 2.02 99 100.00 
9 6.34 3 2.11 5 3.52 4 2.82 142 100.00 
16 11.51 10 7.19 2 1.44 3 2.16 139 100.00 
6 2.33 2 .78 1 .39 258 100.00 
15 9.32 11 6.83 4 2.48 4 2.48 161 100.00 
10 3.23 3 • 97 3 .97 1 .32 310 100.00 
21 6.80 8 2.59 5 1.62 6 1. 94 309 100.00 
6 l 3.75 1 .63 160 100.00 
5 3.27 3 1.96 153 100.00 
4 8.51 2 4.26 47 100.00 
5 7.35 68 100.00 
11 5.70 4 2.07 1 .52 193 100.00 
3 8.11 2 5.41 37 100.00 
14 10.45 6 4.48 3 2.24 1 • 75 134 100.00 
8 14.04 4 7.02 2 3.51 57 100.00 
109 3.91 34 1.22 18 .65 12 .43 2,788 100.00 
113 9.50 52 4.37 17 1.43 23 1. 93 1' 189 100.00 
222 5.60 86 2.20 35 0.90 35 0.90 3,977 100.00 
aSqurce: Directory of Iowa Manufacturers (25). 
b 1" . Nonmetro ~ No~etropo ~tan reg~on. 
Metro = Metrc?olitan ~egion. 
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Within the state, firm numbers have risen for the majority of 
regions (see Tables 7 and 8). Only four of the 16 regions actually lost 
firms (areas 1, 2, 4, and 7), and these losses represent only 3 percent 
of the 1960-61 number of firms. The biggest single loss appears to be in 
area 2 and in the metropolitan part of the area (Mason City). But the 
gains in firms have not been uniformly distributed. Comparing the dis-
tributions of firms in 1971-72 with the distribution in 1960-61 shows 
that areas 5, 6, 10, 11, 15, and 16 have gained relatively more firms than 
other areas. 
With the exception of area 1, which lost firms in the nonmetropolitan 
segment (there is no metropolitan segment in area 1), and area 8, which 
gained firms overall but lost firms in the nonmetropolitan segment and 
gained firms in the metropolitan segment, all regions in the state followed 
the state's tendency and lost firms in their metropolitan areas and gained 
firms in places of under 25,000 population (see Tables 7 and 8). 
Considering the various regions in the state and the degree to which 
their individual experiences parallel the overall state experience, in 
terms of the size classes of firms that were added or lost over the decade, 
Tables 7 and 8 show that only 4 of the 16 regions had completely contra-
dictory experience vis-a-vis the state. In areas 5, 7, 8, and 9, metropolitan 
segments gained firms of the sizes that the state as a whole lost, or lost 
firms in the nonmetropolitan segments of the sizes that the state as a 
whole gained. Other small contradictions exist in other regions, but these 
are relatively few and would not negate the generality of the tendency in 
the region. 
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The generalization that the firms in all size classes have become 
relatively more important in numbers in the nonmetropolitan sectors of 
the state appears to be applicable to all areas of the state as well. The 
exception would be area 8, where only firms of 251 to 500 employees in 
nonmetropolitan segments increased their numbers relative to the numbers 
in the metropolitan segments. Each area has one or two size classes of 
firms for which the state tendency in relative importance of firms in 
the nonmetropolitan segment would not describe the trend in the area, but 
these are not of sufficient magnitudes to megate the generalization. In at 
least six instances the disagreement with the state-wide tendency exists 
because the number of firms of the size class in the nonmetropolitan segment 
rose sufficiently to become the majority of firms, whereas the growth at 
the state level was not sufficient to do this. 
Lastly, the generalization that the relative importance of small 
firms in the state is declining so that the distribution curve of firms 
by size class is "flattening" in both nonmetropolitan and metropolitan 
sectors, is generally true for each area within the state. Nine of the 16 
areas show this tendency for both sectors, four additional areas show the 
state-wide tendency for nonmetropolitan sectors (but not metropolitan 
sectors), and three areas (areas 12, 13, and 16) show tendencies that are 
contradictory to the state tendencies in both sectors. 
For the state and most of the regions within the state, therefore, 
industry has tended to spread more into the nonmetropolitan areas. Firms 
of all sizes (measured by number of employees) have appeared in these 
segments but relatively more firms employing in excess of twenty persons 
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have appeared. Firm numbers in metropolitan places have decreased through-
out the state, again with relatively more of the surviving firms employing 
more than 20 persons each. Therefore, in terms of numbers of firms 
there appears to have been progress in industrializing rural Iowa. 
Distribution by Town-Size and SPB Area 
Whereas the number of manufacturing firms in Iowa between 1960-61 
and 1971-72 increased in places under 25,000 population (from 2,399 to 
2,788), the number of firms in places over 25,000 population decreased in 
the same period (from 1,276 to 1,189). This trend is not only apparent 
in absolute figures but also in relative percentages. The percentage of 
the number of firms in places under 25,000 changed from 65.28 to 70.10 
between 1960-61 and 1971-72. At the same time the percentage of the number 
of firms in metropolitan areas decreased from 34.72 to 29.90 (see Tables 
9 and 10). 
It is interesting that the gains in the number of firms in non-
metropolitan areas were distributed in towns of different sizes. Except 
in towns of size 6 (15,000 to 25,000 population), towns of all sizes under 
25,000 population added more industries. In general, the percentages of 
additions of industries in towns of sizes 1 to 5 are roughly of the same 
order (see Tables 9 and 10). We can conclude from these observations that 
indeed more industries moved to rural areas, but industries didn't show 
any preference for sizes of towns between size 1 to size 5 (i.e., under 
15,000 population). 
Moving to the SPB areas within the state, we find the same general 
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Table 9. Distribution of industries in Iowa by town size and SPB area, 
1960-61a 
Town-size 
SPB areas 1 2 3 4 
No. 54 46 31 27 
1 % 34.18' 8.01 29.11, 7.49 19.62, 8.09 17.09, 6.40 
No. 59 51 32 29 
2 % 22.52, 8.75 19.47, 8.31 12.21' 8.38 11.07' 6.87 
No. 58 52 36 56 
3 % 28.71' 8.61 25.74, 8.47 17.82' 9.40 27.72' 13.27 
No. 39 64 17 42 
4 % 12.79, 5.79 20.98, 10.42 5.57, 4.44 13.77, 9.95 
No. 41 41 38 30 
5 % 20.81, 6.08 20.81, 6.68 19.29, 9.92 15.23' 7.11 
No. 38 26 16 25 
6 % 24.68, 5.64 16.&8, 4.28 10.39' 4.18 16.23' 5. 92 
No. 48 59 7 35 
7 % 15.38, 7.12 18.91, 9.61 2.24' 1.83 11.22, 8.29 
No. 38 6 22 7 
8 % 23.75, 5.64 3.75, .98 13,75, 5.74 4.38, 1.66 
No. 21 24 8 
9 % 7.55' 3.12 8.63, 3.91 2.88, 2.09 
No. 70 so 49 13 
10 % 19.07, 10.39 13.62, 8.14 13.35, 12.79 3.54, 3.08 
No. 67 32 31 44 
11 % 12.55' 9.94 5. 99, 5. 21 5.81, 8.09 8.24, 10.43 
No. 46 40 41 8 
12 % 34.07, 6.82 29.63, 6.51 30.37, 10.70 5. 93, 1. 90 
No. 31 40 23 46 
13 % 15.66, 4.60 20.20, 6.51 11.62, 6.01 23.23, 10.90 
No. 12 14 4 15 
14 % 26.67, 1. 78 31.11, 2.28 8.89' 1. 04 33.33, 3.55 
No. 32 56 21 26 
15 % 15.24, 4.75 26.6/, 9.12 10.00, 5.48 12.38, 6.16 
No. 20 13 7 9 
16 % 11.63, 2.97 7.56) 2.12 4.07, 1.83 5.23) 2.13 
No. 674 614 383 422 
Iowa % 18.34, 100.00 16.71, 100.00 10.42, 100 .oo 11.48, 100 .oo 
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Table 9. continued 
Town-~.ize 
5 6 7 Nonmetro b Nonmetr;o + Metro 
158 158 
100.00, 6.59 100.00, 4.30 
67 181 262 
25.57, 5.25 69.08, 7.54 100.00, 7.13 
202 202 
100.00, 8.42 100.00, 5.50 
143 162 305 
46.89, 11.21 53. 11' 6.75 100.00, 8.30 
47 150 197 
23.86, 3.68 76. 14, 6.25 100.00, 5.36 
49 154 154 
31.82, 23.90 100.00, 6.42 100.00, 4.19 
26 137 175 312 
8.33, 12.68 43.91' 10.74 56.09, 7.29 100.00, 8.49 
87 73 160 
54.38, 6.82 45.63, 3.04 100.00, 4.35 
25 55 145 133 278 
8.99, 24.75 19.78' 26.83 52.16, 11.36 47.84, 5.54 100.00, 7.56 
10 175 192 367 
2. 72' 9.90 47.68, 13.71 52.32, 8.00 100.00, 9.99 
34 18 308 226 534 
6.37, 33.66 3.37, 8.78 57.68, 24.14 42.32, 9.42 100.00, 14.53 
135 1.35 
100.00, 5.63 100.00, 3.67 
58 140 198 
29.29, 4.55 70.71, 5.84 100.00, 5.39 
45 45 
100.00, 1.88 100.00, 1.22 
32 43 167 210 
15 .24, 31.68 20.48, 3.37 79.52, 6.96 100.00, 5. 71 
57 66 106 172 
33.14, 27.80 38.37, 5.17 21.63' 4.42 100.00, 4.68 
101 205 1,276 2,399 3,675 
2.75, 100.00 5.58, 100.00 34.72' 100.00 65.28' 100.00 100.00,100.00 
a Source: Directory of Iowa Manufacturers (21). 
b Nonmetro = NonmetJ.:opolitan region. 
Met~o = Metropolitan region. 
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Table 10. Distribution of industries in Iowa by town size and SPB area, 
1971-72a 
Town-s.;l.ze 
SPB areas 1 2 3 4 
No. 57 46 26 27 
1 % 36.54, 6.80 29.49, 6.61 16.67, 5.86 17.31, 5.39 
No. 67 50 37 38 
2 % 28.03, 8.00 20 0 92, 7.18 15.48, 8.33 15 0 90, 7.58 
No. 67 37 50 66 
3 % 30.45, 8.00 16.82, 5.32 22 0 73, 11.26 30.00, 13.17 
No. 54 68 26 30 
4 % 18.18, 6.44 22.90, 9. 77 8.75, 5.86 10.10, 5.99 
No. 64 54 40 30 
5 % 27.83, 7.64 23.48, 7.76 17.39, 8.01 13.04, 5.99 
No. 45 42 19 34 
6 % 24.06, 5.37 22.46, 6.03 10.16' 4.28 18. 18' 6.79 
No. 54 54 9 38 
7 % 17.42' 6.44 17.42, 7.76 2 0 90' 2 0 08 12.26' 7.58 
No. 28 8 22 13 
8 % 16.47, 3.34 4. 71' 1.15 12.91, 4.95 7.65, 2.59 
No. 35 27 11 
9 % 12.46, 4.18 9.61, 3.88 3.91, 2.48 
No. 82 77 58 23 
10 % 19.57, 9.79 18.38, 11.06 13.84, 13.06 5.49, 4.59 
No. 86 51 38 61 
11 % 13.89, 10.26 8.24, 7.30 6.14, 8.56 9.85, 12.18 
No. 60 45 46 9 
12 % 37.50, 7.16 28.13, 6.47 28 0 75' 10.36 5.63, 1.80 
No. 39 44 20 50 
13 % 19.50, 4.65 22.00, 6.32 10.00, 4.50 25.00, 9.98 
No. 13 37 6 12 
14 % 19.12, 1.55 54.41, 5.32 8.82, 1.35 17.65, 2.40 
No. 51 36 12 54 
15 % 22.17, 6.09 15.65, 5.17 10 0 00, 5.18 23.48, 10.78 
No. 36 19 13 16 
16 % 18.85, 4.30 9. 95' 2 0 73 6.81, 2. 93 8.38, 3.19 
No. 838 696 444 501 
Iowa % 21.07, 100.00 17.50, 100.00 11.16, 100.00 12.60' 100.00 
48 
Table 10. continued 
Town-~ize 
5 6 7 Nonmetro b Nonmetro + Met rob 
156 156 
100.00, 5.60 100.00, 3. 92 
48 191 239 
20.08, 4.04 79.92, 6.85 100.00, 6.01 
220 220 
100.00, 7.89 100.00, 5.53 
119 178 297 
40.07, ·10.01 59.93' 6.38 100.00, 7.47 
42 188 230 
18.26, 3.53 81.74' 6.74 100.00, 5. 78 
47 187 187 
25.13' 24.48 100.00, 6. 71 100.00, 4.70 
24 131 179 310 
7.74, 12.50 42.26, 11.02 57.74, 6.42 100.00, 7.79 
99 71 170 
58.24, 8.33 41.76' 2.55 100.00, 4. 27 
19 50 139 142 281 
6.76, 15.97 17.79, 26.04 49.47, 11.69 50.53, 5.09 100.00, 7.07 
18 161 258 419 
4.30, 15.13 38.42, 13.54 61.58' 9.25 100.00, 10.54 
53 21 309 310 619 
8.56, 44.54 3.39, 10.94 49.92, 25.99 50.08, 11.12 100.00, 15.56 
160 160 
100.00, 5.74 100.00, 4.02 
47 153 200 
23.50, 3. 95 76.50, 5.49 100.00, 5.03 
68 68 
100.00, 2.44 100.00, 1.71 
29 37 193 230 
12.61' 24.37 16.09, 3.11 83.91' 6.92 100.00, 5.78 
50 57 134 191 
26. 18' 26.04 2 9. 84' 4.79 70.16, 4.81 100.00, 4.80 
119 192 1,189 2,788 3 '977 
2.99, 100.00 4. 83 ' 100 • 00 2 9. 90' 100.00 70.10, 100.00 100.00,100.00 
aSource: Directory of Iowa Manufacturers (25). 
b Nonmetro = Nonmetropolitan region. 
Metro = Metropolitan region. 
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pattern as the whole of Iowa. Except areas 1 and 8, all the areas in the 
state gained firms in their rural sectors. In the SPB areas where the 
firm numbers have decreased in their rural sectors, the loss is negligible 
(less than 3 percent). Areas 5, 6, 10, 11, 14, and 16 had substantial 
increases in the numbers of firms in their rural sectors. In rural places 
within SPB areas where the numbers of firms have increased, no preference 
among town-sizes is noticed. The above analysis indicates that rural 
industrialization is occurring almost all over Iowa except in one or two 
regions. 
The Diffusion of Enterprises in Iowa 
But the picture of industrialization in Iowa given by an analysis 
of the changing numbers of firms or establishments does not present a full 
picture of change in Iowa's industrial structure. Firms are not uniform 
in the extent to which they employ local resources relative to resources 
"imported" to the location of operation. An identical change in firm 
numbers in two different places, therefore, could signal a qualitatively 
different kind of development depending on enterprises that were embodied 
in the firms. In addition, the kind of development resulting from the same 
numbers of firms with the same enterprises locating in different places 
would be different by virtue of a difference in resources and characteristics 
in the recipient locations. 
For the state as a whole, the number of enterprises1 increased by 
lA . n enterpr1se 
a two-digit Standard 
are more enterprises 
nature. 
in this context is a set of activities described by 
Industrial Classification (S.I.C.) number. There 
than firms because firms may be multi-product in 
50 
about 15 percent between 1960-61 and 1971-72, with the overall increase 
accounted for by a 23 percent increase in enterprises within firms lo-
cated in nonmetropolitan areas. This increase exceeds the increase 
in numbers of firms, which indicates a growing pattern of multi-product 
manufacturing in the state. 
Comparison of the distribution of enterprises by two-digit S.I.C. 
number shows a declining absolute importance in six enterprises and an 
increasing absolute importance in thirteen enterprises. Also a declining 
and increasing relative importance has been shown by eleven and nine 
enterprises. Of the twenty enterprises, six S.I.C. enterprises are 
relatively more important than others in Iowa. These enterprises accounted 
for about 78 percent of all enterprises in 1960-61 and 1971-72 (see Tables 
11 and 12). The six important enterprises for Iowa are food and kindred 
products (S.I.C. 20); printing, publishing, and related enterprises 
(S.I.C. 27); stone, clay, glass, and concrete products (S.I.C. 32); non-
electrical machinery fabrication (S.I.C. 35); fabricated metals (S.I.C. 
34); and chemicals and allied products (S.I.C. 28). Comparing the dis-
tribution of these six important enterprises (see Tables 11 and 12) shows 
a declining absolute and relative importance of food and kindred products 
(S.I.C. 20) and a declining absolute importance of stone, clay, glass, 
and concrete products (S.I.C. 32). By contrast there has been a marked 
rise in the absolute and relative importance of printing, publishing, and 
related enterprises (S.I.C. 27), nonelectrical machinery fabrication 
(S.I.C. 35), fabricated metals (S.I.C. 34), and chemicals and allied pro-
ducts (S.I.C. 28). What is important is that food and kindred products, 
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which is the biggest enterprise, has declined in absolute and relative 
importance. This indicates that Iowa's industrial structure is changing 
from primary related production to more diversified industries. Besides 
the above six big enterprises, three other minor important enterprises 
gained in absolute and relative importance. These are lumber and wood 
products (S.I.C. 24), electrical machinery, equipment and supplies 
(S.I.C. 36), and transportation equipment (S.I.C. 37). 
In 1960-61, food and kindred products (S.I.C. 20) enterprises 
accounted for at least 20 percent of the enterprises in firms of all 
employment classes (see Tables 11 and 12). Indeed, with the exceptions 
of printing and publishing enterprises (S.I.C. 27) with 27 percent of 
the enterprises in firms with under 20 employees, and nonelectrical 
machinery manufactured (S.I.C. 35) with between 500 and 1,000 employees, 
food and kindred products enterprises were in a plurality position in all 
firm sizes. By 1971-72, however, food and kindred products enterprises 
lost their plurality among firms of 1,000 or more employees, of 251 to 500 
employees, and of 51 to 100 employees (with numbers of nonelectrical 
machinery enterprises, S.I.C. 35, growing in each of these classes). 
Thus, as shown in Tables 11 and 12, by 1971-72, Iowa's industrial sector 
had become more fully dominated by printing and publishing enterprises 
in small firms (S.I.C. 27 in firms with 1 to 20 employees), remained 
dominated by food and kindred products enterprises in firms of 21 to SO, 
and 101 to 250 employees, and had become more fully dominated by non-
electrical machinery enterprises (S.I.C. 35) in firms of 51 to 100, and 
over 250 employees (although there are only about 1.5 percent more non-
56 
electrical machinery enterprises than food and kindred products enterprises 
in firms of over 1,000 employees). 
As in the case of firms, enterprises in the state tend to be 
located more in nonmetropolitan places. Table 13 shows for each S.I.C. 
and class of firm by numbers of employees, the ratios of enterprises in 
nonmetropolitan areas to those in metropolitan areas. A ratio in excess 
of 1.0 in a cell shows that more enterprises of this type in firms of 
this size are found in nonmetropolitan places. Further, an increase in 
the ratio, say, from 1.3 to 1.7, or 0.7 to 0.9, in comparable cells between 
1960-61 and 1971-72, signals a rising proportion of enterprises of the 
specified type in firms of the specified size. A relative growth in 
enterprises in nonmetropolitan areas (or decline, as the case might be) 
would be signalled even if numbers of enterprises declined (as they some-
times do). This tendency is evident for enterprises of all types, in 
firms of all employee classes. Even if the majority of enterprises in 
four of the classes of firms were found in metropolitan areas in 1971-72, 
the tendency between 1960-61 and 1971-72 was to increase the relative 
importance of enterprises in nonmetropolitan areas (even if the increase in 
relative importance was the result of a slower rate of decline in numbers, 
as indicated in Table 13. Among the six most significant enterprise 
classes (S.I.C.s 20, 27, 28, 32, 34, 35) in terms of their numerical domi-
nance, all but S.I.C. 27 enterprises showed a rising proportion of enter-
prises in firms locating in the nonmetropolitan places between 1960-61 and 
1971-72, either because of differential rates of growth or decline in 
enterprise numbers, and a majority of enterprises in nonmetropolitan places 
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Table 13. Ratios of nonmetropolitan enterprises to metropolitan enter-
prises, 1960-61 and 1971-72, by S. I.C. code and size class 
of firma 
1960-61 
Firm-size 
S. I.C. A B c D E F G Total 
20 5.2 1.7 1.0 0.6 1.0 0.3 o.t 2.6 
27 4.0 1.1 (I I .... - .. 0.1 M NM M 2.9 
28 0.9 0.8 0.5 0.6 1.5 M 0.1 0.8 
32 4.9 1.6 1 .. 0 0.6 0.5 M 0 2.9 
34 1.4 0.6 0.8 0.6 0.2 0.5 NM 1.0 
35 2.7 0.7 0.9 0.7 0.5 0.3 0.5 1.4 
24 3.1 1.1 0.5 1.0 NM 0.5 M 2.0 
36 0.6 0.7 2.0 1.2 0.5 0.3 0.2 0.7 
37 4.3 0.6 2.4 1.0 0.5 0 M 1.9 
State 
total 2.8 1.1 0.8 0.6 0.5 0.5 0.2 1.8 
-----
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Table 13. continued 
1971-72 
Firm-size 
S. I .C. A B c D E F G Total 
20 4.8 2.2 1.5 1.1 0.5 2.3 M 2.7 
27 3.3 1.8 0.3 0.2 0.3 M M 2.5 
28 4.7 1.3 1.5 1.4 1.3 NM 0.3 3.7 
32 6.2 1.5 0.8 0.5 0.2 NM 0 3.7 
34 1.8 0.9 1.4 1.0 0.2 0.5 NM 1.4 
35 2.3 1.8 1.9 0.8 0.5 0.6 0.7 1.7 
24 5.6 1.5 0.8 0.3 0 1.0 0 3.5 
36 l.J 1.3 3.3 2.5 0.4 0.4 1.5 1.2 
37 3.7 1.8 1.4 1.5 0.6 1.0 1.0 2.4 
State 
total 3.2 1.5 1.2 0.8 0.5 0.9 0.5 2.2 
aCalculated from tables 11 and 12. 
bNM = All enterprises in nonmetropolitan firms. 
M =All enterprises in metropolitan firms. 
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Table 14. Distribution of enterprises by town-size and S. I .C., 1960-61a 
Town-size 
s. r.c. 1 2 3 4 5 6 7 Non- Nonmetro Met rob + Metrob 
19 1 1 2 2 4 
20 360 249 163 191 34 69 !~05 1,066 1 , t~ 71 
21 
22 1 1 1 5 3 8 
23 2 9 6 22 8 6 77 53 L30 
24 36 29 19 15 4 4 SJ to·/ 160 
25 16 23 12 13 5 10 91 79 170 
26 2 3 1 5 29 LL 40 
27 285 284 138 145 16 41 319 YUlJ 1,L28 
28 14 26 19 20 5 16 125 100 225 
29 2 4 4 2 1 14 LJ 27 
30 1 15 5 4 3 8 J6 1 (, 72 
31 1 2 2 7 1 14 lJ '!.7 
32 104 98 67 53 17 14 125 35) :~18 
33 4 5 3 16 11 23 t~s (j2 l07 
34 41 55 45 62 14 37 258 25!~ 512 
35 92 81 55 90 32 58 286 408 694 
36 5 12 6 10 1 6 56 !+0 96 
37 36 26 14 21 3 12 58 til 169 
?8 3 1 5 1 3 17 l.J :w 
39 19 27 26 19 10 27 121 1~8 2:+9 
Iowa 1,019 951 586 697 167 342 2, LJ6 3,761 5 ,8,17 
-------------·------
aSource: Directory of Iowa Manufacturers (21). 
b Nonmetro = Nonmetropo1itan region. 
Metro = Netropo1 itan region. 
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Table 15. Distribution of enterprises by town-size and S.I.C. in Iowa, 
1971-72a 
----
Town-~ize 
s.r.c. ' 1 2 3 4 5 6 7 Non-b Nonmetr8 Metro + Metro 
19 1 2 1 3 
20 311 175 119 142 17 35 311 799 1,110 
21 
22 2 3 1 4 6 10 
23 6 11 15 27 4 5 75 68 143 
24 81 62 37 33 8 6 63 227 290 
25 21 34 14 14 3 9 59 95 154 
26 4 1 4 8 37 17 54 
27 274 399 168 176 23 47 439 1,087 1,526 
28 178 95 52 53 14 30 113 422 535 
29 5 4 2 1 2 12 14 26 
30 12 19 11 12 2 13 41 69 110 
31 3 2 3 8 1 1 10 18 28 
32 94 123 90 72 23 17 113 419 532 
33 7 7 8 ::.a 8 18 45 66 111 
34 81 82 74 70 29 33 278 369 647 
35 129 118 86 105 45 69 312 552 864 
36 7 14 10 25 11 9 62 76 138 
37 40 37 30 16 7 5 57 135 192 
38 1 5 1 6 2 2 25 17 42 
39 25 24 26 33 8 23 84 139 223 
Iowa 1,277 1,211 752 814 210 332 2,142 4,596 6,738 
aSource: Directory of Iowa Manufacturers (25). 
bNonmetro = Nonmetropolitan region. 
Metro = Metropolitan region. 
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in 1971-72. With few exceptions, the tendency of enterprises in non-
metropolitan places to grow in relative importance between 1960-61 and 
1971-72 is evident, again either because of differential rates of decline 
or growth in enterprise numbers, and regardless of whether the majority 
of enterprises was still found in metropolitan places in 1971-72. The 
exceptions to this tendency are found mainly in stone, clay, concrete, 
and glass enterprises (S.I.C. 32) and in printing and publishing enter-
prises (S.I.C. 27), although it is interesting that food and kindred pro-
ducts enterprise and nonelectrical machinery enterprises in firms of 
to 20 tended to concentrate in metropolitan places. 
How the gains in the number of enterprises in different S. I.C.s 
in nonmetropolitan areas are distributed in towns of dIfferent s i.zes under 
25,000 population is also interesting. In nonmetropolitan areas, except 
towns of size 6 (15,000-25,000 population), towns of all sizes (1, 2, 3, 
4, and 5) gained enterprises both in absolute and relative terms ('fables 
14 and 15). The increases in relative importance in town sizes 1, 2, 3, 
4, and 5 are roughly of the same order, and no preference was shown among 
them. 
Tendencies in Iowa's Industrial Experience 
Over the decade of the 1960s there has been a net increase in the 
number of firms located in the state. Further, manufacturing has been 
diffused throughout tl1e state, with some net additions being made to all 
regions and to the nonmetropolitan areas of the state. Additionally, the 
manufacturers that have spread into the rural areas have been of different 
sizes in terms of the proposed work forces and neither large nor small 
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firms have concentrated in selected areas. Also, in moving to the non-
metropolitan areas, the firms large or small in general did not show any 
preference for any particular town size. 
The mix of Iowa manufacturing has changed modestly as new firms 
have located or sprung up in the state. An analysis of enterprises by 
two-digit S.I.C. number shows that the six most numerous types of enter-
prises in 1960-61 were still the most numerous in 1971-72. The biggest 
enterprise, food and kindred products, has gone down in both absolute 
and relative importance. Iowa's industrial mix has moved away, though 
not drastically, from primary-related production to more diversification 
as other industries and as printing and publishing, nonel~ctrical machinery 
fabrication, chemicals and allied products, lumber and wood products, trans-
portation equipment, electrical machinery and equipment, and fabricated 
metals have become absolutely and relatively important. As a result of 
public policy, Iowa has found comparative advantages for some industries in 
its resource structure. Apparently, there has not been a concentration of 
enterprises of a particular nature in the nonmetropolitan areas of the 
state; rather, all types of enterprises have been diffused into the rural 
areas. Also, no evidence can be found regarding the preferences of town-
sizes by S.I.C. enterprises. 
V. PRODUCTION FUNCTIONS OF MANUFACTURING INDUSTRIES 
Production function estimates based on value added per employee and 
capital per employee for industries that have moved to rural Iowa can pro-
vide useful knowledge about labor utilization, employment content, and 
productivity. At present, we could not obtain enough information to 
estimate the production functions for Iowa industries, particularly the 
new ones in rural areas. Production function estimates based on national 
figures are presented in this section to give a general idea of the 
characteristics of S.I.C. industries that are important for Iowa. Since 
there are no reasons to assume beforehand that the firms in rural Iowa 
operate in the same way as in the entire nation we do not try to make 
strong inferences for rural Iowa industries based on the national estimates. 
The national production function estimates of nine major industries of 
Iowa are based on 28 observations of value added per employee and capital 
per employee for the entire United States. 
where: 
Production functions without firm-size and yearly effects 
The production functions fitted by least-squares are of the form 
log y = a + b log x 
y = value added per employee 
x capital per employee 
Results of regression for nine dominant industries of Iowa (S.I.C.s 20, 27, 
28, 32, 34, 35, 24, 36, and 37) are summarized in Table 16. 
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Of the dominant industries, food and kindred products (S.I.C. 20); 
printing and publishing (S.I.C. 27); chemicals and allied products 
(S.I.C. 28); stone, clay, and glass products (S.I.C. 32); machinery 
except electrical (S.I.C. 35); lumber and wood products (S.I.C. 24); 
electrical machinery, equipment, and supplies (S.I.C. 36); and trans-
portation equipment (S.I.C. 37) are less capital-intensive1 than manu-
facturing as a whole (see Table 16). Only fabricated metal products 
(S.I.C. 34) is more capital-intensive than manufacturing as a whole. 
Capital intensity (capital-labor ratio) for food and kindred products 
and printing and publishing are very nearly the same as that of entire 
manufacturing sector. 
It is observed in a previous section that during the 1960s enter-
prises in S.I.C.s 27, 28, 32, 34, 35, 24, 36, and 37 increased absolutely 
in rural Iowa. These were the important industries for industrialization 
in the last decade. Since these industries, except fabricated metal pro-
ducts, are also labor-intensive we can infer that rural industrialization 
has been satisfactory in terms of generating additional employment and 
incomes. Except lumber and wood products (S.I.C. 24), the average value 
added per employee, i.e. productivity of all the nine important industries, 
are higher than in the manufacturing sector. The average productivity of 
chemicals and allied products (S.I.C. 28) is significantly higher and the 
1For Cobb-Douglas production function with constant returns to 
scale and two inputs capital and labor (vide equation 4), a production 
function is more capital intensive than another if it has a higher 
value of b. This is the result from determining the optimum mix of 
capital and labor for each production function. 
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average productivity of lumber and wood products is significantly lower 
than in the manufacturing sector. 
Production functions with yearly effects 
Production functions of S.I.C. industries with yearly effects 
are estimated to see whether the capital intensity and productivity have 
changed between 1954 and 1967. The production functions estimates are 
obtained by least-squares with dummy variables for the yearly effects. 
The production function for each S.I.C. industry is of the forms 
log y = a + ~ log x + ~ 2 x2 log x + ~ 3 x3 log x + ~4 x4 log x + 
Y2 x2 + Y3 x3 + Y4 x4 
\5) 
where y value added per employee 
X capital per employee 
and x2 1 if the year is 1958 
0 if the year is 1954, 1963, and 1967 
x3 1 if the year is 1963 
0 if the year is 1954, 1958, and 1967 
x4 1 if the year is 1967 
0 if the year is 1954, 1958, and 1963 
x2, x3 , and x4 are dummy variables. The individual production 
function for each year will appear as 
1954 log y = Q' + ~ log x (6) 
~ log y (Ci + y2) + (~ + ~2) log x (7) 
1963 log y (a + y3) + (~ + ~3) log x (8) 
1967 log y (Q' + y4) + (~ + ~4) log x (9) 
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Table 17 summarizes the results of least-squares regression. In 
general, the estimates of ~ 2 • ~ 3 , and ~4 are small and statistically 
insignificant (according to "t" values) for the nine important in-
dustries for Iowa (see table 17)o This means that yearly effects on 
capital intensity and hence on labor utilization are negligible for 
these nine industries. The estimates of y2 , y3 , and y4 , especially 
y3 and y4 , are in general statistically significant for the nine 
industries. This means that over the years, especially in the later 
years, the industries are becoming more productive due to technical 
progress. 
Production functions with firm-size effect 
Production functions for seven firm-sizes (A, B, C, D, E, F and 
G) for nine important S.I.Co industries are estimated by least-squares 
using dummy variables to detect the firm-size effectsa The production 
functions estimated are of the form 
log y = ~ + ~ log x + ~ 2 x2 log x + ~ 3 x3 log x + ~ 4 x4 log x ~S x5 log x 
+ ~ 6 x6 log x + ~ 7 x7 log x + y 2 x2 + y3 x3 + y4 x4 + y5 x5 + 
where 
and 
y value added per employee 
x capital per employee 
1 for firm-size B 
0 otherwise 
1 for firm-size C 
0 otherwise 
(10) 
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Table 17. Production functions estin~tes with yearly effect for s.r.c. 
industries based on u.s. dataa 
s.r.c. 
20. Food and kindred 
products 
27. Printing and 
publishing 
28. Chemicals and allied 
products 
32. Stone, clay and glass 
products 
34. Fabricated metal 
products 
35. Machinery except 
electrical 
24. Lumber and wood 
products 
36. Electrical machinery, 
equipment and supplies 
37 Transportation equip-
ment 
1.8488 
(5. 0822) 
1.4936 
(1. 9586) 
2.4515 
(31.7629) 
2.1540 
(14 .1163) 
2.1562 
(17.7105) 
2.0624 
(23.7636) 
1. 9867 
(9.4390) 
1.8805 
(12.7001) 
2.0332 
(16. 9691) 
E . f ff. . b st~mates o coe ~c~ents 
-0.3109 
( -0.6381) 
-0.4450 
(-0.7233) 
0.3345 
(1.4181) 
0.2849 
(1.0581) 
0.1776 
(1.3478) 
-0.0093 
(-0.0911) 
0.2980 
(1.5011) 
-0.0951 
(-0.6406) 
0.0720 
(0.6126) 
-0.5943 
(- 0. 9323) 
0.3504 
(0 .5439) 
0.3737 
(1. 0113) 
-0.2773 
(-0.8985) 
-0.3041 
( -1.2631) 
-0.0348 
(-0.2664) 
-0.6039 
( -2 .0059) 
0.0789 
(0.3955) 
-0.2398 
(-0.9414) 
-0.0452 
(-0.0860) 
o. 5154 
(0.5477) 
-0.5550· 
( -1.5446) 
-0.4452 
( -1.4763) 
0.0881 
(0.4347) 
o. 0157 
(0.0784) 
-0.2486 
(-0.8989) 
0.0498 
(0.2656) 
-0.2471 
( -1.3967) 
aSource: U.S. Census of ~nufacLurers (58, 59, 60, 61) 
bThe t values are given in the parentheses. 
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Table 17. continued 
Estimates of coefficients Multiple 
correlation F-
~4 Y2 y3 y4 R2 statistics 
0.1389 -0.0341 0.6351 0.9289 0.8344 14.3983 
(0.2093) (-0.0785) (1. 7098) (2.5170) 
1.0178 0. 6418 0.9896 1.2746 0.8023 11.5 998 
(1.4666) (0.8226) (1.0959) (1.6574) 
-0.3284 0.0424 o. 8211 0.8278 0.8031 11.6536 
(-1.1840) (0.2648) (3.5099) (3 .8319) 
-0.2705 0.1287 0 .• 3447 0.4825 0.8561 17.0001 
( -0.8513) (0.7821) (2.1671) (2 .8853) 
0.5512 -0.08~3 0.3963 0.5811 o. 9344 40.7003 
(1.9146) (-0.4030) (2.5026) (4.3989) 
0.4530 0.1065 0.3951 0.5365 0. 95 71 63.8710 
(2 .2779) (0. 9835) (2.6594) (7.0361) 
-0.0992 -0.4896 0.0496 0.2737 0.7875 10.5926 
(-0.3236) ( -1. 7494) (0.2189) (1.2347) 
0.2028 0.2575 0.415-; 0.6484 0.8811 21.1794 
(1.0612) (1.3288) (2.4056) (4.2297) 
-0.0983 -0.0367 0.2449 0.4856 0.7606 9.0817 
( -0.5387) (-0.1525) ( 1. 6946) (3. 6655) 
1 for firm-size D 
0 otherwise 
1 for firm-size E 
= 0 otherwise 
x6 = 1 firm-size F 
0 otherwise 
x7 = 1 for firm-size G 
0 otherwise 
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x2 , x3 , x5 , x6 , and x7 are dummy variables. The individual pro-
duction function for each firm-size appears as 
~ log y a + 13 log x (11) 
~ log y (a + y2) + (13 + 132) log x (12) 
c log y = (a + y3) + (13 + 133) log x (13) 
D log y = (a + y4) + (13 + 134) log x (14) 
E log y = <a + y5) + <13 + 135) log x (15) 
F log y = (a + y6) + (13 + 13 6) log x (16) 
G log y (a + y7) + (13 + 137) log x (17) 
The results of the estimates for nine industries are summarized 
in Table 18. The estimates of 13 2 , 13 3 , 134 , 135 , 13 6 and 13 7 for nine 
industries are in general statistically insignificant (according to "t" 
values). This means that firm-size has no significant effect on capital 
intensity. The estimates of y2 , y3 , y4 , y5 , y6 and y7 are in general 
positive and statistically significant. Hence, with increase in size, 
a firm becomes more efficient and productive (value added per employee 
increases). From small to large firms, value added per employee in-
creases possibly due to a reduction in costs and/or an increase in 
output per employeeo 
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VI. RURAL COMMUNITY'S PREFERENCE FOR INDUSTRIALIZATION 
The fundamental role of the place of industry in rural communities 
might be more closely reflected in the results of a survey of 550 house-
holds in a 10-county area in northern Iowa (the NIAD area) [7]. The 
survey results are of interest for several reasons besides industrialization. 
In this report, however, we have focused on the industrialization aspects 
of the survey, leaving a full-scale interpretation and analysis of public 
finance preferences for the future. 
In the survey, individuals were asked to respond to questions about 
how this community budget should be organized over the near-term future. 
The concept of "budget" was not simply limited to a flow of expenditures 
from municipal coffers, but was broadened to include volunteers as a 
possible resource as well as serving as a means. Payment means included 
options such as "user should pay the full price," "user should pay the 
full price with tax help," "cut public spending," and "shouldn't be in 
our community." The respondents had the opportunity, therefore, to say 
how they would like to see the future change from the present. 
The questions were organized in a tabular format so that the respond-
ent could express feelings about one event and the means that he felt 
appropriate for its attainment, simultaneously with his choices based on 
feelings for many other possible community ends and means for attaining 
these. He could make any single choice as an expression of his net feelings 
for the specific end considered after accounting for (a) his perception 
74 
75 
of well-being that would be available to him, (b) his perception of the 
cost of the event to him under one or other means alternatives, (c) his 
perceptions of the distribution of benefits for him and others resulting 
from the event, and his judgement of the "correctness" of this, and 
(e) his perceptions of the upper limits on various means categories that 
would force "second best" choices to be made for other ends of lower 
priority. 
The responses were tabulated in two ways; first, by place of 
residence (open country, towns, of under 2,500, towns of 2,500 - 5,000, 
towns of 5,000- 10,000 and towns over 10,000--which is Mason City); 
secondly, by income class (persons with under $3,000 gross income, 
persons with incomes of $3,000- $5,000, $5,000- $7,000, $7,000- 10,000, 
$10,000- $15,000, and persons with income over $15,000). The tabulated 
results for persons grouped by geographic location are given in Tables 21, 
22, 23, 24, and 25, and results for the same persons grouped by income 
class are given in Tables 26, 27, 28, 29, 30, and 31. The upper block 
of each table shows the raw responses for persons in the class, and the 
lower block gives the same data expressed as a rate of response per 1,000. 
This expression permits comparisons between the responses between classes 
of people. In the tables, events are classified into 13 classes and means 
of payment into 12 classes. The following list of payment means by number 
has been used. 
List of payment means by number 
1. Use property tax 
2. Use income tax 
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3. User should pay full price 
4. Use revenue sharing money 
5. Should not be in our community 
6. Let volunteers do it 
7. Raise sales tax 
8. Allow property tax relief 
9. User pays half, taxes pay half 
10. Have a bond issue 
11. Cut public spending on this 
12. Allow tax relief with user paying half 
If the persons show a relatively high preference for industrial 
sites on which industry can locate, then their responses should reveal 
this. Also, if the usual practice of community activity to recruit in-
dustry by using volunteer cooperatives, subsidizing services for sites, 
or granting other concessions to firms considering locating in the 
community reflects the desire of the community, then the rates in the 
row for industrial sites under the appropriate "means of payment" 
alternatives should reveal this. 
But, in each of the tables representing the view of person classified 
as they were, industrial sites were given a weighted ranking of 12th or 
13th out of 13 possible community events. In a majority of the cases, 
furthermore, the weighted rate of favoring industrial sites was less than 
half of the weighted rate assigned to the most favored event. In addition, 
even when industrial sites were a favored community event, they were pre-
dominantly favored only if the user (the industry) paid the price for them. 
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People did not say that property taxes or property tax relief should be 
offered to locating firms. People did not say that revenue sharing should 
be used for them. People did not generally think that cost sharing 
schemes involving conununity and firm sh..:mld be used. Horeover, in most 
cases, only events like day care centers or places to run motorized 
recreational vehicles were more strongly suggested as events for which 
the user should pay. 
Respondents in all of the classes defined in the tables more nearly 
indicated that of all possible events that could occur in their communities, 
the ones that tend to be developmental in their eyes are those dealing 
with human needs such as places for walking, day care centers, welfare for 
the elderly, public transportation, and so on. Further, they are saying 
that these are things that they are willing to pay for via taxes, property 
taxes, and under conditions in which users pay with community assistance. 
Hence, the respondents seem to be completely rational in this regard, and 
are not "asking for something for nothing." And being rational, they are 
not claiming that there should be no industry in their conununity, but only 
that by having industry (industry sites) in their community, their total 
"developmental package" would be marginally improved. They are not 
showing a commitment to community-oriented industrialization efforts--a 
commitment that chambers of conunerce, industrial development organizations, 
and their leaders assume they have. 
VII. POLICY IMPLICATIONS 
Industry has come to and grown-up in nonmetropolitan parts of Iowa 
over the decade of 1960-1970. A significant growth in rural industrial-
ization has been evidenced. Unless there are major policy changes at 
state or community levels, and aside from short-term fluctuations in the 
national economy, the pattern of the last decade's industrialization 
is likely to continue in the near future. 
Iowa's industrial mix has changed modestly from primary-related 
production (food and kindred products) to more diversification as enter-
prises in other industry groups such as printing and publishing, non-
electrical machinery fabrication, chemicals and allied products, lumber 
and wood products, transportation equipment, electrical machinery and 
equipment, and fabricated metals increased absolutely and relatively. 
It is conceivable that industrialization is one of the important factors 
for the drop in out-migration rates in the decade of the 1960s in most of 
the rural counties and areas. Areas in the west and extreme north and 
south of the state seem to have little industrialization. These areas 
which have most of the purely agricultural communities, need to be re-
structured by public policies if they are to be benefited in the future. 
Judging from the growth and character of industrialization, there 
can be little doubt that industry in more rural areas of the state is 
of considerable importance to the population. But what is so clearly 
true at the aggregate, state, or regional level is not necessarily true 
89 
90 
at the individual community level. It is apparent from a survey of 
communities that their citizens generally want more for their community 
than industrialization alone. Industrialization generally will have 
positive developmental value when conducted on a state or area level, 
where the dominant goal is overall economic development, but could be the 
wrong action at a more micro level where goals are of a different nature. 
An industrial development organization might argue, however, that if 
industry is going to come to their region, it might as well come to their 
own community. And provided that the user pays for the site, the public 
as a whole may be indifferent to this occurrence (unless the industry 
is noisy, polluting, unstable, and so on). But where the community must 
make concessions or pay costs (in effect using community resources) to 
attract the industry, not all of the public may be indifferent. Further-
more, even when the user pays for his own site and plant, the benefits of 
the industry are likely to spread as much or more over the entire com-
muting area surrounding the industry as it is to the specific community. 
The issue of whether a round of rural industrialization becomes 
developmental with net positive benefits to the community, therefore, will 
depend on how the action is motivated and on whom carries out the action. 
When state or regional recruitment or encouragement of fledgling firms is 
the vehicle for rural industrialization, there is greater likelihood that 
the user of the site will pay the full cost (up to the extent enforceable 
by common law). But when communities attempt to compete for a candidate 
firm, the user "pay cost" may fall more on the resource base of the 
community in which the plant becomes located. In the former case, the 
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individual's positive preference for industrial plants under the resource 
use that is approved will more nearly prevail. In the latter case, the 
community not only will be dealing with a lower priority community out-
come but also may be violating the public's idea of how resources should 
be used for developmental purposes. Developmental goals both at the 
aggregate and community level can be served only if the cost and benefits 
are distributed equitably over the communities situated in an area. If 
a community bears the full cost of an industry locating in it but can not 
restrain the benefits to itself, then this community should be Pither com-
pensated with other welfare benefits or some of its costs shottld be 
shared by other benefiting communities. 
A problem arises when a program with major emphasis 011 a single 
element (industrialization) is selected when it is clear that otl1er elements 
are needed if the well-being of all strata of the community are to be met. 
The problem arises when it is implicitly expected that a single instru-
ment of policy can be used to attain several goals. In the miuds of the 
industrial development leaders, a bona fide necessary condition for the 
economic (and probably social) development of an area may be elevated to 
the status of a sufficient condition for development for a community. It 
is not always clear, furthermore, in the advice available to community 
leaders that the desirability of industrialization as a tool for develop-
ment of a community depends on the specific attributes of the community 
and the industry. The program needs to consider the desire aud goals of 
all major strata of people that live in the community so that their views 
of developmental interest are reflected in the choice. Frequently, the 
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attitude is implied, in advice given to communities and in state and 
federal programs designed to assist them, that if a community has not 
attracted an industry there "must be something wrong with it." 
It is not surprising that those most active in attempts to recruit 
manufacturing firms for communities are well-established and middle-aged 
bankers, businessmen, and professionals as indicated in a study by Kaldor 
and Dahlke [31]. This class of persons acting as the local leaders have 
life-time investments committed to a business or service industry which is 
place specific. The decision to establish the business or service in-
dustry at the location was made on the basis of an expected catchment 
population (trade area) with an expected level of demand. Population 
declines that were not expected or foreseen, as those resulting from 
larger and fewer farms, erodes the soundness of the original decision and 
forces the businessmen to adjust at a costly time in life. That such 
persons should use e\ery means available to them to try and preserve the 
value of their accumulated capital is also understandable; just as it is 
understandable that having acquired position and political power in the 
communities, these persons should perceive the well-being of the community 
population as being best served by the means that preserves their own 
personal well-being. Thus, where industrialization may be viewed as 
"developmental" from the viewpoint of a selected community leader or a 
younger person who stands a better chance to increase his income, it may 
have no positive developmental content for an older person whose well-being 
is best served through stable prices and the availability of services to 
consume out of a fixed income. To be sure, there is a role for industrial-
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ization in meeting the developmental goals of older persons, if a portion 
of the increased income that is generated within the community is channeled 
by local government and other private bodies to build retired homes, 
provide low-cost housing, medical and recreational services. 
While this study has emphasized industrial attainments in rural 
areas, these activities represent only one dimension of the broader 
rural development problem. Hence, we emphasize that rural development 
programs directed as greater attainment of community goals must also con-
sider other aspects besides industrialization. 
VIII. SUMMARY 
This study investigates the growth and pattern of industrialization 
in Iowa in the decade of 1960-1970. 
Population and migration trends over the period 1950-1970 for 
counties, state planning board regions and communities, rural and urban, 
nonmetropolitan and metropolitan are analyzed. Rural and nonmetropolitan 
counties and regions in general had out-migration rates declined in 1960-70 
in most of the rural and nonmetropolitan counties and regions. 
Trends in location of both firms and enterprises in the last decade 
are analyzed in detail for state planning board regions, various town-sizes 
and both nonmetropolitan and metropolitan areas. For the state and most of 
the regions within it, industry spread especially into the nonmetropolitan 
areas during the 1950-70 decades. Firms of all sizes have been added in 
the nonmetropolitan areas, but relatively more firms employing in excess 
of 20 persons have appeared. Firms in metropolitan places, have decreased 
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in number throughout the state, again with relatively more of the 
surviving firms employing more than twenty persons each. In the non-
metropolitan sector, industry has developed into all town-sizes except 
town-size 6 (15,000 to 25,000 population). 
The analysis of S.I.C. enterprises shows that Iowa's industrial 
mix has moderately changed in the last decade. Whereas the biggest enter-
prise, food and kindred products, declined absolutely and relatively, 
other enterprises like printing and publishing, nonelectrical machinery 
fabrication, chemicals and allied products, lumber and wood products, 
transportation equipment, electrical machinery and equipment, and fabri-
cated metals became absolutely and relatively important. 
Production functions based on national figures for major manufac-
turing industries of Iowa are estimated by regressing value added per 
employee on capital per employee. In general these industries are found 
to be labor intensive. 
Rural community individuals' preferences for industrialization has 
been analyzed with the help of a survey of 550 households in northern Iowa. 
Industrial sites is one of the 12 welfare events considered for the survey. 
Payment means for the community welfare events include options like "user 
should pay the full price," "user should pay the full price with tax help," 
"cut public spending," and "shouldn't be in our community." The weighted 
ranking of industrial sites among other welfare items and service needs 
of the community has been found to be low. In addition, even when in-
dustrial sites are a favored community event, they were predominantly 
favored only if the user (industry) pays the price for them. 
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Not all communities or all population strata of a given community 
place as much priority on rural industrialization as on other facets of 
community development. Some persons, especially older individuals, 
place greater emphasis on creation of adequate services such as recreation, 
health, and transportation. Other communities are less concerned about 
adding industry than in slowing down the decline in their community 
economy due to changes in farm numbers and sizes and a reduction in the 
farm population. Hence, while industrialization has generally meshed 
positively with the employment needs and human resource base of rural 
areas, a program of rural industrialization can not be considered to 
satisfy the goals and needs of all rural communities or of all population 
strata in a given community. 
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APPENDIX. INDUSTRY CLASSIFICATION 
Industries are classified according to the Standard Industrial 
Classification (S.IoC.) of products: 
19 Ordnance and Accessories 
192 Ammunition except for small arms 
195 Small arms 
196 Small arms ammunition 
199 Ordnance and accessories, not elsewhere classified 
20 Food and kindred products 
201 Meat products 
202 Dairy products 
203 Canned End preserved fruits, vegetables and sea foods 
204 Grain mill products 
205 Bakery products 
206 Sugar 
208 Beverages 
209 Miscellaneous food preparations and kindred products 
21 Tobacco manufactures 
211 Cigarettes 
212 Cigars 
213 Chewing and smoking tobacco 
214 Tobacco stemming and redrying 
22 Textile mill products 
222 Broad woven fabric mills, man-made fiber and silk 
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223 Broad woven fabric mills, wool including dyeing and 
finishing 
225 Knitting mills 
227 Floor covering mills 
229 Miscellaneous textile goods 
23 Apparel and other finished products made from fabrics and 
similar materials 
231 Men's, youths' and boys' suits, coats and overcoats 
232 Men's, youths' and boys' furnishings, work clothing and 
allied garments 
233 Women's, misses' and juniors'outerwear 
234 Women's, misses', children's and infants' undergarments 
235 Hats, caps and millinery 
236 Girls', children's and infants' outerwear 
237 Fur goods 
238 Miscellaneous apparel and accessories 
239 Miscellaneous fabricated textile products 
24 Lumber and wood products, except furniture 
241 Logging camps and logging contractors 
242 Sawmills and planing mills 
243 Millwork, veneer, plywood and prefabricated structural 
wood products 
244 Wooden containers 
249 Miscellaneous wood products 
25 Furniture and fixtures 
251 Household furniture 
252 Office furniture 
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253 Public building and related furniture 
254 Partitions, shelving, lockers and office and store fixtures 
259 Miscellaneous furniture and fixtures 
26 Paper and allied products 
263 Paperboard mills 
264 Converted paper and paperboard products, except containers 
and boxes 
265 Paperboard containers and boxes 
266 Building paper and building board mills 
27 Printing, publishing and allied industries 
271 Newspapers - publishing, publishing and printing 
272 Periodicals - publishing, publishing and printing 
273 Books 
274 Miscellaneous publishing 
275 Commercial printing 
276 Manifold business forms 
277 Greeting card publishing 
278 Blankbooks, loose leaf binders and bookbinding and 
related work 
279 Service industries for the printing trade 
28 Chemicals and allied products 
281 Industrial inorganic and organic chemicals 
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282 Plastics materials and synthetic resins, synthetic rubber, 
synthetic and other man-made fibers, except glass 
283 Drugs 
284 Soap, detergents and cleaning preparations, perfumes, 
cosmetics and other toilet preparations 
285 Paints, varnishes, lacquers, enamels and allied products 
286 Gum and wood chemicals 
287 Agricultural chemicals 
289 Miscellaneous chemical products 
29 Petroleum refining and related industries 
295 Paving and roofing materials 
299 Miscellaneous products of petroleum and coal 
30 Rubber and miscellaneous plastics products 
301 Tires and inner tubes 
302 Rubber footwear 
303 Reclaimed rubber 
306 Fabricated rubber products, not elsewhere classified 
307 Miscellaneous plastics products 
31 Leather and leather products 
311 Leather tanning and finishing 
314 Footwear, except rubber 
315 Leather gloves and mittens 
316 Luggage 
317 Handbags and other personal leather goods 
319 Leather goods, not elsewhere classified 
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32 Stone, clay, glass and concrete products 
321 Flat glass 
322 Glass and glassware, pressed or blown 
323 Glass products, made of purchased glass 
324 Cement, hydraulic 
325 Structural clay products 
326 Pottery and related products 
327 Concrete, gypsum and plaster products 
328 Cut stone and stone products 
329 Abrasive, asbestos and miscellaneous nonmetallic mineral 
products 
33 Primary metal industries 
331 Blast furnaces, steel works and rolling and finishing mills 
332 Iron and steel foundries 
333 Primary smelting and refining of nonferrous metals 
334 Secondary smelting and refining of nonferrous metals 
335 Rolling, drawing and extruding of nonferrous metals 
336 Nonferrous foundries 
339 Miscellaneous primary metal products 
34 Fabricated metal products, except ordnance, machinery and 
transportation equipment 
341 Metal cans 
342 Cutlery, hand tools and general hardware 
343 Heating epparatus (except electric) and plumbing fixtures 
344 Fabricated structural metal products 
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345 Screw machine products, and bolts, nuts, screws, rivets 
and washers 
346 Metal stampings 
347 Coating, engraving and allied services 
348 Miscellaneous fabricated wire products 
349 Miscellaneous fabricated metal products 
35 Machinery, except electrical 
351 Engines and turbines 
352 Farm machinery and equipment 
353 Construction, mining and materials handling machinery and 
equipment 
354 Metalworking machinery and equipment 
355 Special industry machinery, except metalworking machinery 
356 General industrial machinery and equipment 
357 Office, computing and accounting machines 
358 Service industry machines 
359 Miscellaneous machinery, except electrical 
36 Electrical machinery, equipment and supplies 
361 Electric transmission and distribution equipment 
362 Electrical industrial apparatus 
363 Household appliances 
364 Electric lighting and wiring equipment 
365 Radio and television receiving sets, except communication 
types 
366 Communication equipment 
llO 
367 Electronic components and accessories 
369 Miscellaneous electrical machinery, equipment and supplies 
37 Transportation equipment 
371 Motor vehicles and motor vehicle equipment 
372 Aircraft and parts 
373 Ship and boat building and repairing 
374 Railroad equipment 
375 Motorcycles, bicycles and parts 
379 Miscellaneous transportation equipment 
38 Professional, scientific and controlling instruments - photo-
graphic and optical goods - watches and clocks 
381 Engineering, laboratory and scientific and research 
instruments and associated equipment 
382 Instruments for measuring, controlling photographic and 
optical goods and indicating physical characteristics 
383 Optical instruments and lenses 
384 Surgical, medical and dental instruments and supplies 
385 Opthalmic goods 
386 Photographic equipment and supplies 
387 Watches, clocks, clockwork operated devices and parts 
39 Miscellaneous manufacturing industries 
391 Jewelry, silverware and platedware 
393 Musical instruments 
394 Toys, amusement, sporting and athletic goods 
395 Pens, pencils and other office and artists' materials 
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396 Costume jewelry, costume novelties, buttons and 
miscellaneous notions, except precious metal 
399 Miscellaneous manufacturing industries. 
ADDITIONAL COPIES of this publication can be 
obtained by writing the Center for Agricultural and 
Rural Development, Iowa State University, Ames, lA 
50010. Price is $2 each. 
